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Available online 4 May 2016AbstractPurpose: The process of decision making in medical practice has been studied extensively. However, the inﬂuence of different
care settings on that process has not been examined to date. Do undergraduate medical students already adjust their decisions to
the varying conditions of two different care settings?
Methods: Starting on August 12th until September 23rd 2015 a complete semester cohort of students in their 5th year of medical
studies attending a practical course in primary care at the University of Muenster was asked to answer questions about 6 paper
cases on usual patient encounters. All students received the same cases. However, half of them should imagine they had to deal
with the cases in a tertiary-care context, whereas the other half should picture to be confronted with the cases in a primary care
context.
Results: Differences between the two groups were found concerning decisions made with respect to the management of the cases.
Those differences indicate that undergraduate students already include differences in care settings in their decision making
processes.
Discussion: As decision making in medical care is an essential part of a physicians' daily routine and has tremendous impact on
all parties involved, the results stress the need for addressing the different care settings as an inﬂuencing factor in undergraduate
and continuing medical education.
& 2016 King Saud bin AbdulAziz University for Health Sciences. Production and Hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Decision making is one of the essential skills that people
and especially physicians have to master every day. Its
importance becomes most obvious in erroneous situations./10.1016/j.hpe.2016.01.008
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ss: jendykra@uni-muenster.deSuperﬁcially, one could distinguish between two different
forms of decisions: the decisions built on reasoning and
those built on intuition.1 Regardless of that, the decision
itself is dependent on several factors and is threatened by
biases that are not exclusively existing in medical decision
making.2 For example, besides common biases as con-
ﬁrmation-, representativeness-, availability and framing-
biases (to state only a few), the expertize and the
experience of a doctor and his or her background (e. g.
sub-specialties obtained during promotion, current profes-
sion)3 could impact that process. There is evidence that thees. Production and Hosting by Elsevier B.V. This is an open access
es/by-nc-nd/4.0/).
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process, too.2,4,5 As stated above, faults in decision making
processes are predominantly recognized when they lead to
harms for patients. Nevertheless, there are more dimensions
of effects than primary treatment outcomes. Is there any
inﬂuence from the site of care?
In our view, the setting of a speciﬁc patient encounter
will directly inﬂuence the decision making process of a
doctor and/or the patient. It is well known from literature
that there have to be different approaches to care according
to varying settings.6,7 The pre-test-probabilities or predic-
tive values of diagnostic tests,8 for example, differ between
settings. Hence, the procedures need to be adjusted.
Besides the patients may have expectancies that need to
be addressed as well. For example, a patient showing up in
an emergency department after a bicycle-accident may
expect other diagnostic tests than a patient reporting to a
family physicians´ ofﬁce. Moreover, the diagnostic tests
chosen by physicians in each setting may be inﬂuenced by
the patients’ anticipated expectations, by the availability of
diagnostic equipment and its accessibility and by the
doctors´ expertize in using and/or applying available
diagnostic tests, too. Certainly, the biases described above,
such as the representativeness bias, may be inherent to
some of those expectations of both parties.
In this cross-sectional cohort study we wanted to
investigate whether or not the setting of care inﬂuences
the clinical decisions made by undergraduate medical
students in their 5th year of studies (that means, that
they are in their third year of clinical studies). At our
faculty, a modulated, horizontally integrated9 under-
graduate curriculum10 is in place in the clinical parts of
studies. As lectures, clerkships and practical courses
within the specialized subjects (hospital) as well as
lectures, clerkships in ambulatory care subjects and the
ﬁrst week of our practical course had already been
absolved by the targeted students, they had at least
some experiences in both environments before answer-
ing those questions. We assumed that they were able to
differentiate between those two care settings. Beside
the already discussed inﬂuences, attitudes and students´
pre-assumptions concerning the different sites of care
may have an impact on the decision making process,
too.11 Unfortunately, the answers could also be
manipulated due to the Hawthorne-effect.12
2. Methods
2.1 Overview
This cross-sectional cohort study is a discovery-type
of scholarship according to Boyer,13 since no literaturewas found examining the effect of different care sites
on the decision making process of undergraduates nor
graduates in medical care and education. For the study
a mixed methods approach (a so called “mixed model
study” after Tashakkori and Teddlie [1998], to be more
speciﬁc)14,15 was employed. Accordingly, the three
steps of the study were14: 1) triangulation-type inves-
tigation, 2) qualitative and quantitative data collection
and operations (qualitative: answers to open questions
of the questionnaire; quantitative: site of care determi-
nation, sex), and 3) statistical analysis and inference
(quantitative).
The literature search was conducted in several different
approaches. Literature concerning decision making processes
in undergraduate medical students due to different care
settings was searched in Google scholar, PubMed, Medpilot,
PsycINFO and ERIC. Search terms were, for example,
“("Curriculum"[Mesh] AND "Decision Making"[Mesh])
AND "Education, Medical, Undergraduate"[Mesh] OR
(Curriculum AND Decision Making AND Education,
Medical, Undergraduate), ﬁlter: Review” and “(family
physicians OR general practitioner OR primary care)
AND (specialty OR specialized Care) AND difference”.
Concerning possible biases affecting the decision making
process the search terms were, for example, “affect OR
mood AND doctors decision AND review” used in Pubmed
and Google scholar. A forward search was added in terms of
checking the references and afﬁliated citations in every
article, which was identiﬁed as being applicable, found
within the described search-algorithms. The literature search
and the following critical appraisal and selection was
conducted by the principal researcher (RJ). As reference-
management software Zotero16 was used in the version
4.0.28.1. The references in this document follow the
American Medical Association (AMA)17 referencing style.
The Ethics Committee of the Medical Council and
the University of Muenster approved the study under
the reference number: 2015-340-f-S.
2.2 Participants
Undergraduate medical students in their 5th year of
studies were asked to answer questionnaires on 6 patient
cases during the seminars belonging to the curricular
practical course in primary care at the University of
Muenster from August 12th until September 23rd
2015. Although every student was obliged to ﬁll out
the questionnaire as a part of the curricular seminar-
day, the participation in our study (agreement that we
were allowed to analyze the data) was voluntary. We
randomly assigned the students to two different groups
and addressed the gender aspect to make sure that the
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female students was respected (nearly similar to a
“stratiﬁed random sampling”14 whereas all data of the
voluntarily participating students were collected and
gender-distribution was respected).
91 of 102 students (89.2%) voluntarily took part in
the study. 2 participants (2.2% of the total of 91
participants) did not indicate their sex. Of the remain-
ing 89 students 40 were female (44% of the total of 91
participants, 44.9% of the participating, sex indicating
students) and 49 were male (53.8% of the total of 91
participants, 55.1% of the participating, sex indicating
students). 2 participants failed to indicate their age. Of
the 89 remaining students, 4 were 20–23 years old
(4.5%), 67 were 24-28 years old (75.3%) and 18
(19.8%) were older than 28 years.
2.3 Material
For the questionnaire we constructed 6 different
cases representing 6 frequent patient encounters that
are observed frequently at both sites of care (primary
care ofﬁces and emergency departments).6,18 The case
information was intentionally kept short to foster
decision making on necessary actions in order to care
for the particular patients. The cases were initially
created by the principal researcher (RJ) and then
discussed within a team of 4 other family physicians
(SL, HW, PJ, PM) working at the same department as
the researcher. Afterwards the cases were sent to the
thesis-advisor (HS) and his team (2 colleagues, LZ and
SM) for further review. Minor adjustments to the cases
have been made after each step. Thus a DELPHI-
process was employed.19
We used paper-based questionnaires with open
answers because our ﬁrst idea, a technical conduction
with tablet-devices for every student via the ILIAS20-
platform in place, failed in terms of system-stability in
the testing-phase. We posed open questions and
decided for a qualitative approach as basis for the
questionnaires to minimize hints and to foster getting
deeper insights into the students´ thoughts.
One group got the cases of patients presenting at a
primary care ofﬁce. The other group was confronted
with the cases being reported at a specialized unit
(interdisciplinary emergency room in a hospital). The
cases were the same in both groups, only the setting
differed. The questionnaires are available through the
author (RJ) upon request in the original German
language as well as in an English translation. One
translated case is attached in the Appendix as an
example.The ﬁrst case (chest pain) contains some facts that
make an acute coronary syndrome at least a possible
diagnosis.6,7 The second case (abdominal pain) again
bears a hint (tenderness) that makes a further, most
likely specialized investigation/procedure necessary.
The third case (cough) is more undetermined and
leaves more latitude to the physicians/students. It is
possible to follow a wait-and-see-strategy but also to
opt for some immediate specialized further investiga-
tion (e. g. chest-x-ray). The fourth case (back pain) is
likely to be uncomplicated and can easily be treated in
the ambulatory setting alone.21 The ﬁfth case (ankle
pain) contains some evidence that a further investiga-
tion is reasonable (x-ray, according to the Ottawa ankle
rule).22 The last case (weird) is the most deﬁcient case
in terms of necessary information - hence it offers the
largest amount of ambiguity. It leaves a great amount
of latitude to the physicians/students dependent on the
ﬁndings of further (primarily not- specialized)
investigation.
2.4 Procedure
The predominantly practical course in primary care
ofﬁces connected to the university is aligned by
seminars that cover at least 20% of the course-time.
We established 2 seminar- days per block at our
faculty. The seminar days are mixtures of different
learning formats. There are seminars, courses on basic
skills (e. g. ECG-lead-application, pulse-detection
sonography) and simulated-patient-encounters aligned
with formative feedback. We integrated the question-
naires for this study and the associated seminars as a
newly designed, fractionated session into our second
seminar-day. Before the students read about the appro-
priate setting within the questionnaires, we sensitized
them in the prior lead-in-seminars. So some kind of
self-reﬂection and may be, after having been sensitized
for that topic, even some kind of self-explanation23 was
hopefully achieved. The lead-in-seminars were held
directly before the students were asked to answer the
questionnaires to clarify the task, anticipate possible
questions and of course to sensitize the students for
those different settings. During this part we asked the
students to write down the differences between the two
settings that come to their minds within 3 min. Those
notes were not analyzed in this study because they
were not part of the ethics approval. The time for
working on the questionnaires amounted to 60 min.
The overall time for the lead-in- and fractionated lead-
out-seminars and the work on the questionnaires
summed up to 170 min per block. As problems in the
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erroneous cases, we enriched our lead-out-seminars
with critical incidents and how to learn from faults
(e. g. numbers, frequent sources of errors, prevention-
and coping strategies).24–26
2.5 Analysis
As we collected the qualitative data paper-based, one
researcher (RJ) transferred the notes to a Microsoft
Excels27-table, categorized the answers in a ﬁrst step
and afterwards appointed numbers for each category
(quantizing) in IBM SPSS Statistics 22s.28
The independent variables had already been categor-
ized, being the site of care, the age and the sex. The
primary care setting was labeled as 0, the specialty care
setting with the number 1.
The age was kept in the 3 categories indicated on the
questionnaire: 20–23 years, 24–28 years and 428
years. The sex was labeled with 0 for female and 1 for
male. Question 1 was analyzed concerning the total
numbers of the differential diagnoses and, out of this,
the total numbers of the dangerous and less dangerous
differential diagnoses.
The categories for the most probable diagnosis question
(question 2) were “dangerous-” and “less dangerous-
”conditions. Speciﬁc to the cases the categorization was
performed regardless of the most reasonable answers to
those questions. If a diagnosis was categorized as “danger-
ous” or “less dangerous”, it accounted for both groups
(primary care setting and specialist unit). Afterwards,
numbers were appointed to the two categories: 0 for “less
dangerous”, 1 for “dangerous”.
In the chest pain case, for example, the diagnosis
myocardial infarction (MI) was labeled as “dangerous”,
whereas the diagnosis chest pain due to musculoskele-
tal disorders was labeled as “less dangerous”. In some
cases the labeling was more difﬁcult. For example, the
exacerbation of a chronic obstructive pulmonary dis-
ease (COPD) in the cough-case was labeled as being
“less dangerous”, despite this condition could lead to a
life-threatening state for the patients in practice. Never-
theless, that diagnosis is a frequent one in both care
settings and in the setting of primary care it is mostly
managed without any need for a referral, hospital
admission or other specialty-demanding diagnostic or
therapeutic procedures. All categorizations were done
by the principal researcher (RJ).
The second categorization was performed for the further
proceeding questions (question 3). Again, two categories
were built: “primary care approach initially possible” (coded
with the number 0) and “specialty care/diagnostics initiallynecessary” (coded with the number 1). Again, the categor-
ization of an approach accounted for both groups. For
example, the direct need for a chest x-ray in the cough cases
was categorized as “specialty care/diagnostics initially
necessary”. The wait-and-see-strategy combined with symp-
tomatic therapy was in this case labeled as “primary care
approach initially possible”. But there are some categories
that need further explanation as well. For example, the
possible need for a chest x-ray depending on the ﬁndings of
the physical examination, that needs to be performed as a
ﬁrst step, was categorized as “primary care/diagnostics
initially possible”.
As the single cases are items in a test, overall-
comprehensive variables were computed for the
overall-number of differential diagnoses, the overall-
number of dangerous and less dangerous differential
diagnoses, the overall-labeling of the most probable
diagnosis as dangerous or less dangerous and for the
overall-proceeding decisions indicating a primary care
approach as initially possible or initially recommending
specialized care/diagnostics. Next the data were com-
puted with IBM SPSS Statistics 22s28 where a
comparison of mean averages of the above stated
comprehensive variables (ANOVA14) was performed.
The threshold for the signiﬁcance (p-value, α) was set
to be less than.05.2.6 Evaluation
We did not establish an additional, systematic
evaluation as two evaluations already exist for the
practical course (one faculty wide, merely superﬁcial
evaluation [mainly focusing on the satisfaction level,
Kirkpatrick level 129] and one more detailed, semi-
quantitative evaluation focusing on in depth informa-
tion concerning good and improvable aspects within
our practical course [both: in the ofﬁces and the
seminars] and an overall ranking). ¼ of the semester
cohort was orally asked concerning the effectiveness of
the learning spiral30 established as a side effect (see:
discussion-section). According to Kirkpatrick29,31 the
levels thus evaluated are one to two or three (full
citation: “1: learner satisfaction or reaction to program;
2: measures of learning attributed to the program […];
3: changes in learner behavior in the context for which
they are being trained;”31).3. Results
For the independent variables age and sex the
signiﬁcance level for any difference was not reached
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depending variables.
For the independent variable of the site of care we
accordingly checked for differences in the mean
averages of the dependent overall-comprehensive vari-
ables (total number of differential diagnoses, total
number of dangerous and less dangerous differential
diagnoses, labeling of the most probable diagnosis as
dangerous or less dangerous and the initially necessary/
possible further proceedings).
The mean averages of the total number of differential
diagnoses for the 6 cases were 4.73 (71.61) in the
primary care cohort, 4.39 (71.25) in the specialized
care cohort and 4.57 (71.21) for the two cohorts
together. However, this did not reach the signiﬁcance
level (F (1, 89)¼1.72, p¼ .19).
The mean averages of the total numbers of danger-
ous differential diagnoses in the 6 cases were rounded
2.53 (7 .87) for the primary care cohort, 2.40 (7 .84)
rounded for the specialized care cohort and rounded
2.47 (7 .85) for both (F (1, 89) ¼ .55, p¼ .46). The
mean averages of the total numbers of less dangerous
diagnoses in the 6 cases were rounded 2.19 for the
primary care cohort, 2.00 for the specialized care
cohort and 2.10 for both (F (1, 89)¼2.19, p¼ .14).
Again, the signiﬁcance level was not reached.
The labeling of the most probable diagnosis as
dangerous overall cases occurred in 39% (722.0%)
in the primary care cohort and in 47% (718.3%) in
the specialized care cohort (both cohorts: 43%
(720,6%)). Even those results did not reach statistical
signiﬁcance (F (1, 89)¼3.06, p¼ .08).
The mean averages concerning the further proceed-
ings overall cases showed statistically signiﬁcant dif-
ferences between the two cohorts. In 31.39%
(720.72%) the participants of the primary care cohort
recommended initially specialized care/diagnostics as
necessary whereas 50.62% (721.72%) of the specia-
lized care cohort approved that (both cohorts: 40.48%
(723.18%); F (1, 89)¼18.67, p¼o .001).
4. Discussion
The ﬁndings support our initial hypothesis that
students in their 5th year of studies are able to
differentiate between the primary care and the specia-
lized care sector. That differentiation could be due to
many factors. On the one hand students might have
respected the different pre-test-probabilities in those
care settings. Additionally, they may have respected
different availabilities of diagnostics and therapeutics
there. On the other hand, those results may reﬂectcertain preoccupations or attitudes towards the two
settings. As the labeling of the most probable diagnosis
did not differ signiﬁcantly whereas the further proceed-
ing did, the severity of the health conditions may be
evaluated differently. Maybe there are more aspects
affecting that decision making process which are not
obvious. For example, a very good or very poor
knowledge about a single health condition will have
impact on that process, too. However, the motivation
behind the decisions made cannot be clariﬁed out of the
present data.
Although it is stated that the future of medical care
becomes female,32 our data do not reveal any relevant
gender-speciﬁc differences. As said earlier, the sex-
distribution in our study was somewhat unexpected.
We commonly have slightly more female students than
male students in our cohorts. Nevertheless, as no
differences between male and female participants or
the different age groups could be detected, these issues
might not be important for further investigation.
Besides that, the trend towards feminization in the
medical ﬁeld is subject to continuous scientiﬁc discus-
sions respecting various working conditions and their
potential gender-speciﬁc impact.33
We think that the students might have felt most
uncomfortable in working on those cases which were
explicitly deﬁcient in terms of information needed. A
big ambiguity and hence the inability to recast the
problem through comparing (known) patterns is known
to be difﬁcult.34 In other words, the tolerance of
ambiguity, although crucial in every day life and
especially practice, is tough to bear.
As a side effect, we established a learning spiral 30
by integrating the course into our second seminar-day.
After answering the questionnaires the ﬁrst part of the
lead-out-seminars dealt, besides other issues, with an
expert approach to outpatients suffering from acute
coronary syndrome in the ambulatory setting. After
that, the students were asked to deal with a simulated-
patient-encounter addressing the same topic. The stu-
dents had to apply theoretical knowledge, which had
been taught some semesters ago in other specialties (e.
g. anesthesia) and that had been repeated to some
extent in the mentioned lead-out-seminar, to an active
patient encounter. Thus the “shows how” level of the
Miller´s pyramid 35 was reached and, although only
aligned with formative feedback, a more complex level
of the according Accreditation Council for Graduate
Medical Education-evaluation methods (ACGME-eva-
luation methods) 36 was employed. After those scenar-
ios the principal researcher (RJ) asked ¼ of the total
semester cohort whether or not they had proﬁted from
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patient suffering from acute coronary syndrome (e. g.
medications to be administered, dosages…) prior to the
simulated-patient-encounter sessions. All of the asked
students claimed to have proﬁted from that repetition
very much.
4.1 Conclusion
Our results show that the site of care has an impact
even on the decision making processes of novices
(students in this case). Therefore, this issue should be
addressed on a regularly basis in both, the under-
graduate and continuing medical education curricula.
An early sensitization for and learning of differences
between those varying care sites may improve out-
comes in terms of patients-safety, satisfaction and
health care expenditures. Also interdisciplinary work
could be eased by previously informing and teaching
medical students about cross-sectional aspects. Further
research should be undertaken detailing these initial
ﬁndings. The author plans to conduct a similar study
with residents and experts in the different ﬁelds of
medical specialization (the primary care section is
included here, because in Germany, it is a specializa-
tion training as well). Ideally, qualitative interviews
could complete the acquired data in future studies and
may be warrant some more insights into the motiva-
tions that led to the decisions made. It is important to
remark that such an additional approach would require
a substantial amount of extra-time and other resources.
4.2 Limitations
Although it would have been pleasant to have at
least 2 researchers involved in the categorization
process, this project was assigned to be a master-
thesis-project for the principal researcher (RJ) and
therefore had to be developed, conducted and evaluated
as autonomously as possible. Moreover, as the built
categories and the assignment to them applied obliga-
tory for both sites of care, we rate the possibility of a
categorization error that affects the results due to a one-
researcher-categorization as very small.
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Appendix
Example of a medical case (Chest pain)
Mrs. Welsh, a 68 year old lady complains chest pain.
The pain began that morning (actually 2 h ago). She
presents a decreased overall condition. She is a known
smoker (30 pack- years). She admits that she has had
such symptoms several times before – but the former
episodes did not take that long duration as this time.
She reports suffering from a known spinal-syndrome.
1) What are your differential diagnoses (please order
according to probability)?
2) What is your working diagnosis?
3) How do you proceed? Please state in note form and
timely correct order what you are going to investi-
gate and/ or initiate. Please specify your action
where applicable (e. g. which medication do you
want to administer in what way and what dosage,
which laboratory tests would you like to order…).
R.M. Jendyk / Health Professions Education 2 (2016) 114–120120References
1. Kahneman D. Maps of bounded rationality: psychology for
behavioral economics. Am Econ Rev. 2003:1449–1475.
2. Bornstein BH, Emler AC. Rationality in medical decision making: a
review of the literature on doctors’ decision-making biases. J Eval
Clin Pract. 2001;7(2):97–107. http://dx.doi.org/10.1046/j.1365-2753.
2001.00284.x.
3. Joseph G-M, Patel VL. Domain knowledge and hypothesis
genenation in diagnostic reasoning. Med Decis Mak. 1990;10(1):
31–44. http://dx.doi.org/10.1177/0272989X9001000107.
4. Isen AM. An inﬂuence of positive affect on decision making in
complex situations: theoretical issues with practical implications. J
Consum Psychol. 2001;11(2):75–85. http://dx.doi.org/10.1207/S153
27663JCP1102_01.
5. Schneider SL, Shanteau J. Emerging perspectives on judgment
and decision research. Cambridge, UK: Cambridge University
Press; 2003.
6. Rational Clinical Examination: Evidence-based Clinical Diag-
nosis – jama-the-rational-clinical-examination.pdf. 〈http://www.
mcgill.ca/mghintmed/ﬁles/mghintmed/jama-the-rational-clinica
l-examination.pdf〉; 2015 Accessed 6.08.16.
7. Deutsche Gesellschaft für Allgemeinmedizin und Familienmedi-
zin, ed. Brustschmerz: [Leitlinie Langfassung]. 1. Auﬂ., Stand.
Omikron Publ Düsseldorf; 2011.
8. Chrobak K. Studying A study & testing A test: reading evidence-
based health research 6th ed. J Can Chiropr Assoc. 2013;57(1):96.
9. Vidic B, Weitlauf HM. Horizontal and vertical integration of
academic disciplines in the medical school curriculum. Clin.
Anat. 2002;15(3):233–235. http://dx.doi.org/10.1002/ca.10019.
10. Lie N. Traditional and non-traditional curricula. Deﬁnitions and
terminology. Tidsskr Den Nor Lægeforen Tidsskr Prakt Med Ny
Række. 1995;115(9):1067–1071.
11. Senf JH, Campos-Outcalt D, Kutob R. Factors related to the
choice of family medicine: a reassessment and literature review. J
Am Board Fam Pract Am Board Fam Pract. 2003;16(6):
502–512.
12. Cook DL. The hawthorne effect in educational research. Phi
Delta Kappan. 1962;44(3):116–122.
13. Boyer EL. Scholarship reconsidered: priorities of the professori-
ate. 1st ed., 12th pr. Princeton, NJ: Carnegie Foundation for the
Advancement of Teaching [u.a.]; 1997.
14. Fraenkel JR, Wallen NE. How to Design and Evaluate Research
in Education. 〈https://books.google.de/books/about/How_to_De
sign_and_Evaluate_Research_in_E.html?hl¼de&id¼LbhaAAA
AYAAJ〉. Accessed 22.10.15.
15. Tashakkori A, Teddlie C. Mixed Methodology: Combining
Qualitative and Quantitative Approaches. Sage Publications,
Inc; 1998. 〈http://psycnet.apa.org/psycinfo/1998-08132-000〉.
Accessed 23.10.15.
16. Zotero | Home. 〈https://www.zotero.org/〉. Accessed 12.11.15.
17. AMA Manual of Style – AMA Manual of Style. 〈http://www.
amamanualofstyle.com/view/10.1093/jama/9780195176339.001.
0001/med-9780195176339〉. Accessed 12.11.15.
18. Kühlein T, Laux G, Gutscher A, Szecsenyi J. Kontinuierliche
Morbiditätsregistrierung in Der Hausarztpraxis (CONTENT).
München; 2008.
19. Brown BB. Delphi Process: A Methodology Used for the
Elicitation of Opinions of Experts. RAND Corp Santa MonicaCA; 1968. 〈http://oai.dtic.mil/oai/oai?verb¼getRecord&meta
dataPreﬁx¼html&identiﬁer¼AD0675981〉. Accessed 3.11.15.
20. ILIAS E-Learning. 〈http://www.ilias.de/docu/ilias.php?base
Class¼ ilrepositorygui&reloadpublic¼1&cmd¼ frameset&ref_i
d¼1〉. Accessed 12.11.15.
21. Arzneimittelkommission der deutschen Ärzteschaft (AkdÄ),
Deutsche Gesellschaft für Allgemeinmedizin und Familienmedizin
(DEGAM), Deutsche Gesellschaft für Anästhesiologie und Inten-
sivmedizin(DGAI), et al. Nationale VersorgungsLeitlinie Kreuzsch-
merz – Langfassung, 1. Auﬂage. 2010. doi:10.6101/AZQ/000250.
22.. Stiell I. Ottawa ankle rules. Can Fam Physician. 1996;42:
478–480.
23. Chi MTH, Leeuw N, Chiu M-H, Lavancher C. Eliciting self-
explanations improves understanding. Cogn Sci. 1994;18(3):
439–477. http://dx.doi.org/10.1207/s15516709cog1803_3.
24. Verghese A, Charlton B, Kassirer JP, Ramsey M, Ioannidis JPA.
Inadequacies of physical examination as a cause of medical
errors and adverse events: a collection of vignettes. Am J Med.
2015. http://dx.doi.org/10.1016/j.amjmed.2015.06.004.
25. Jeder Fehler zählt! 〈https://www.jeder-fehler-zaehlt.de/〉.
Accessed 3.11.15.
26. Ely JW, Kaldjian LC, D’Alessandro DM. Diagnostic errors in
primary care: lessons learned. J Am Board Fam Med. 2012;25(1):
87–97. http://dx.doi.org/10.3122/jabfm.2012.01.110174.
27. Software für Tabellenkalkulation | Microsoft Excel. 〈https://
products.ofﬁce.com/de-de/excel〉. Accessed 12.11.15.
28. IBM-Statistics 22-Deutschland. 〈http://www-01.ibm.com/soft
ware/de/stats22/〉. Accessed 12.11.15.
29. Kirkpatrick DL. Evaluating Training Programs. San Francisco:
Berrett-Koehler Publishers; 2009. 〈http://www.medpilot.de?
ID¼TIB783354274〉.
30. Harden RM. What is a spiral curriculum?. Med Teach. 1999;21
(2):141–143. http://dx.doi.org/10.1080/01421599979752.
31. Frye AW, Hemmer PA. Program evaluation models and related
theories: AMEE guide no. 67. Med Teach. 2012;34(5):
e288–e299. http://dx.doi.org/10.3109/0142159X.2012.668637.
32. Arztberuf: Die Medizin wird weiblich (21.03.2008). 〈http://www.
aerzteblatt.de/archiv/59406/Arztberuf-Die-Medizin-wird-wei
blich〉. Accessed 2.11.15.
33. Arbeitsbedingungen Und Beﬁnden von Ärztinnen Und Ärzten.
〈https://books.google.de/books/about/Arbeitsbedingungen_und_
Beﬁnden_von_%C3%84rz.html?hl¼de&id¼HshYLoqzC3MC〉.
Accessed 2.11.15.
34. The Art of Diagnosis – Solving the Clinicopathological Exercise
– NEJM. N Engl J Med. 〈http://www.nejm.org/doi/full/10.1056/
NEJM198205273062104〉. Accessed 20.10.15.
35. Miller GE. The assessment of clinical skills/competence/perfor-
mance. Acad Med J Assoc Am Med Coll. 1990;65(9 Suppl):
S63–S67.
36. ACGME Competencies: Suggested Best Methods for Evaluation;
2000. 〈https://www.partners.org/Assets/…/ToolTable.pdf〉.Ralf M. Jendyk is family doctor and vice-head of the Department of
Family Medicine at the University of Muenster, Germany
